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[Gear-cutting machines; reference manual] Zuboreznye stanki;
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y : VICH, A.I., doktor tekhniche-
PRINTSENTAL', 5.G.; BTITSTN, G.A.;, PETRUSEVICE,
akikh nauk, retsenzent; LITVIN, ¥.L., kandidat tekhnicheskikh neuk,
retsenzent; KOKICHEV, V.N., inshener, readaktor; POL'SKAYA, R.G.,

tekhnicheskliy redaktor

[Pechnology of turbine reduction gear production] Tokhno:oigl

proizvodstva turbinnykh reduktorov. Moskvs, Gos. nauclu]zo- ekhn,

{zd-vo mashinostroit. lit-ry, 1953. 303 p. (Microfilm »:10)
(Purbines) (Gearing) (u1Ra 7:
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PTITSYN, G. V.

Elektrooborudovanie motorvanoonogo podvizhnogo sostava na dva npriskeniig. [ Electic
equipment for the rolling stock of motor train operated on two voltages_/. Moskva, Gos.
transp. zhel-dor. izd-vo, 1949. 167 p. diagrs.

DLC: TF920P8

S0: Soviet Transportation and Commnications, A Bibliography, Library of Congress,
Reference Department, Weshingon, 1952, Unclassified.
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PTrITSYN, G.V., inzhener; BEIXIN, I.I., inzhener,

Automatic contrel system fer RVZ-55 streetcars with mixed excitatien
slectric meters. Vest. elekireprem. 28 ne.3:59-62 Mr '57,
' (MIRA 10:%4)
1, Zavod "Diname”.
(Blectric railway meters) (Autematic centrel)
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BARANNIK, V.P., inzhener; ZENGIN, B.Ye., inzhener;PTITSIN, I.Ta,

inzhenar, A Ty S

Experience im using poteatirlities im lowering the costs of
major road repairs, Avt,dor. 18 no,2:24-25 Mr-dp _'55.
(Roads--Maintenance and r epair) (MIBA 8:6)
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PTITSYN, K.M.

A batcher-feeder for leese materials. Stal! 7 me.1:77 ‘l.&?.
(Stesl industry--Equipment and supplies) (MLRA 9:1)
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941 $0 (//3‘6‘/ //‘f&) E140/EL35 _
AUTHORS : Bartenev, L.S., Glebovich, G.V., ptitsin, K.N.
TITLE: Ultra-high-speed pulse oscillograph

PERTODICAL: Pribory i tekhnika eksperimenta, no.6, 1961, 80-83

TEXT: An ultra-high-sreed oscillograph is described, reaching
time base velocities of 2 X 10 0 cm/sec and time instability
~1.5 x 10-11 sec, permitting registration of pulse processes
with durations of 107 sec. The basic features of the system
are: the use of shock-waves generated in a ferrite transmission
line, as the time base, and a specially designed CRT. The
latter employs a slotted coaxial line for the vertical deflection
and a special diaphragm (Fig.3). The diaphragm cuts off the
beam in the resting position, eliminates an initial nonlinear
portion of the time base, and again cuts off the beam at the end
of the time base, permitting less stringent requirements on the
beam brightening pulse. The use. of complete supply voltage
stabilization and other design measures has permitted keeping the
time base instability within the limits described. There are

L4 figures and 2 Soviet-bloc references.
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$/120/61/000/006 /015 /041
Ultra~high-speed pulse oscillograph El40/E435
ASSOCIATION: Nauchno-issledovatel{skiy radiofizicheskiy institut )
GGU (Scientific Research Radiophysics Institute GGU)

SUBMITTED : April 17, 1961
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Fig.5,
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" GITED SOURCE:
mo. 2, 1964, 40-47 -

}Tomc TAGSV_Z electronic oscillograph superhigt

VTRANSLATIONr Hethods are suggested for overcoming the fundam ital.di

‘the oscillograph’ development. "A"ferrite-type line is used for shaping ‘the swee
_voltages a diaphragm under the second-anode potential and" passingfthe,-beam onl:
to the working part-of the screen:is used:for ‘precluding screen blurring. -
Cable and deflécting-system types ‘which reduce- distortion to'a minimum-are ° -
‘suggested. Inclusion, in the signal circuit, of'a’ telescopio coaxi.al delay 1ing
“calibrated in the fractions of nanosecond is suggested -for:'the: purposes o
calibrating the duration of test puJLses. Instability of operatio ig. analyzed
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APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001343520001-2"



"APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001343520001-2
- B B s -

L 64474-65
ACGESSION ER: AR5006548

.'mininmm dura.'cion of teat pulse
1aboratory modol 13 presented.
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AUTEOR3:Glebovich, G, V., Gryaznov,

TITLw: Investigavion

FoaRICDICAL: Radiotekhnike i Elektronika, 19538, Vol

ABSTRACT:

CIA-RDP86-00513R001343520001-2
R TS D LS I o

J0OV-103-3-4-18/28

i#, I. and Ptitsyn, X. H.
of Certain Circuits used in the Generation of
Short Pulses (Issledovaniye nekotorykh skhem formirovaniya
korotkikh imoul'sov)
3, Hr 4,
Do 562-566 (USSR)

It is pointed out that very short video pulses can be
zenerated either by means of a delay line fitted with a

mercury relay or by means of a delay line and a fast thyra-
tron. The relay-type pulse generabtor can produce pulses

with rise times of the order of 1 mp s and amplitudes of up

to 120 V, Thyratrons can be used either with a capacitor

in the anode (Fig.l) or with 2 delay lines (Fig.#), The
capacibor type generator produces triangular pulses (Fig.5a)
while the delay line circuit can generate almost rectangular
pulses, It was found that the thyratron generators produce
pulses with rise times of the order of 5 mp s. The paper
contains 5 figures and 1 English reference,

SUBUITTED: June 20, 1956

1. Video pulses 2. Fulse generators--Equipment

USSR IR et Soaibri it A R o ==
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GLEBOVICH, G.V.; GRYAZNOV, M.I.; PTITSYN, K.N.

Investigating some shorﬁlpﬁISe cirquits, Radiotekh., i elektron.

+h)
J:562-566 Ap *'58. (MIRA 11
2w (Pulse techniques (Blectronics))
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HZIRTOY, AL red.; CHOVIEDY. HeTe, COLS . reca;
BLAGOV, V. aL,Fﬂﬁﬁh hh” md
{Album of 0r1u1nm~ for detaiied work in slectrical and
radis ev.xneexlngj i11'pom chertezhei diiz detalirovok
po ﬂipr,rﬁuenbn,ke 1 prdicelskironike. Loqxv Enurglla
, f’
MItA 18:1)

st I ?vd;vh:e?’ raliotekimizheskiki wafedr
Gor? KOVCL 1iteknnicns skogn ipstituta (for Blagov,

Ptitsyn,n
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GUBENKO,4.B., doktor tekhnicheskikh nauk, laureat Stalinskoy premii;
ZUBAEEV,G.N., inzhener; PTITSYN,N.P., inzhener, laureat
Stalinskoy premii :

Metal and wooden arches and beams made of factory-produced
standard glued blocks. Rats. i izobr. predl. v stroi. no.l0l:
14.18 155, (MIRA 8:10)

1. TSentral'nyy Hauchno-issledovatel'skiy institut promyshlen-
nykh scoruzheniy (for Zubarev)
(Girders) (Arches)

APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001343520001-2"



"APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86 00513R001343520001 2

PTITSYNA, 0.A.; LYATIVEY, G.G.; RBUTUY, O.A.

LohﬂﬂjllrﬂonLum finoberide with aliphatlc amines.

?oﬁﬁ?lon of d na 1727

Dokl. AH S53SSR 157 no. 2 364366 J1 164,

universitet ime- . M.V, Lomonosova,
(for Reutovr’,

a ﬁ?\,(:r leWord

l. HosKe :f_}k-_y ;)L"A
Cnlen-korrespondent 4
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ACC NR:  XP6016976 _ , SOURCE CODE: UR/0020/65/165/003/0582/0585

AUTHOR: Ptltsyna, 0. A.; Pudeyeva, M, Ye., Reutov, O. A. (Academa.clan) : é\-”

' ORG: Moscow State University im. M. V. Lomonosov (Moskovslqy goaud arstvermyy univers4

TITLE° Reactions betwesen triphenylphosphine and: fluoborides of nonsyrmnetrical
“diaryliodium salts -

| SOURCE: AN SSSR. Doklady, v. 165, no. 3, 1965, 582-585.

TOPIC TAGS: chromatography, organic phosphorus compound pho’oochemstry, boron )
" compound, fluorinated organlc compound ' :

ABSTRACT: TFluoborides of nonsymmetrical diarliodonium salts: m-nitrophenyl-
"phenyliodonium, p-anisylphenyliodonium, p-anisyl-u-nitrophenyliodonivm, u- 3 e
carbethoxypbenyl-phenyliodon:lum, c~nitrophenyl-phenyliodonium, ‘and p-chlorophezvl-
.phexvliodonium salts, were reacted with triphenylphosphine in acetone for six . ;= '-| 7
"to eight hours at 1:1 rstios of the initisl reagents. After the reactiony-the
ncetone wvos evaporated, end the residue repeatedly washed with ether to remove
‘aryl iodides end unrescted triphenylphosphine., Then the tetrsarylphosphonium
rluo'boridea were sepsrated from the dlaryliodonium fluoboride by thin-layer .
_chromatography. * A substential influence of polar factors was (o’beerwed in the

“photochemical reaction between diaryliodonium flucborides and triphenyl- ’
‘phonphine. in most ceses phogphonium salts were obtained only with the more i
*electron acceptor subgtituent. Only in the decomposition of the p-chlorophenyls 2
phenyliodonium golt, in which the rodicals are close in elegtronegativity, are ... =
the ph/ospponium eel‘bs_‘ o’btained in almoat _equivalent amounte. The dai_:g obtgix_:e_@_'?'

Card 1/2 . -
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ACC NR:  AP6016976 - T
“are 1in good sgreement with the previously proposed chain radical mechanism.
: The thermel reaction between triphenylphosphine and ArAr'IEF), (m-nitrophenyl- o
' phenyliodonium, p-snisyl-phenyliodonium, p-anisyl-m-nitrophenyliodonium, and m-'
. carboxyphenyl-phenyliodonium fluoborides) was investigated for comparison '
- (heating st 97° in derkness for 10 hours in the presence of n-propanol). The
. data of the thermal reaction end those of the photochemical reaction between
;ftriphenylphosphi_ne and diaryliodonium salts are practically the ssme. In both
| cases the redical with more. electron-acceptor substituent is predcainanatly (or

“exclusively) transferred to triphenylphosphine. Orig. art. hast »2'ﬁ"eibiesv.ir'f~4[JPRS -

7| :suB CODE: 07 / SUEM DATE: 15&1;}65*-3’ "pR,IGsREF; 002 / OTHREF 004 -.
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GORCHAEOV, G.I., kand.tekhn.nauk; EAFEIN, M.M., kand.tekbFn.nauk; PTITOYN,

0.4, inzh.

Cements and concretes recommended for severe conditions. Trudy
NIIZHB no.22:64-92 'F1. (MIRA 14:10)

1. Moskovskiy inzhenerno-stroitel’nyy institut im. V.V.Fuybysheva
(for Gorchakov). 2. Nauchno-issledovatel'skiy institut betona i

zhelezobetona Akademii stroitel'stva i arkhitektury SSSR (for

Kapkin).
(Frost resistant concrete)

(Hlydraulic structures) (Cement--Testing)
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BIRSHTEYN, T.M.; PTITSYN, 0.B.

Stereospecific effect of the end of a growing chain in the polyzerization
of charged monomers. Vysokom.sced, 6 no.2:224-226 F '64,

(MIRA 17:2)
1. Institut vysokomolekulyarnykh soyedineniy AN SSSR.
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EYZNER, Yu.Ye.; PTITSN, 0.B.; PILIPOSYAN, A.G.

Hydrodynamics of polymer solutions, Part 6: Intrinsic viscosity
of partially penetrable flexible macromolecules in good solvents,
Vysokom.sced, 5 nc.11:1711-1716 N '63. (MIRA 17:1)

1. Institut vysokomolekulyarnykh scyedineniy AN SSSR i
Vychislitel'nyy TSentr AN Armyanskoy SSR.
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NEFRASUVA, T.N.; ANUFRIYEVA, Ye,V,: YEL'YASHEVICH, AM,; PT 18Y¥, O.B

Potenticmetric titraticn of polyacrylic, rolymethacrylie, and
poly-l-glutamic scids. Vysokom. soed. 7 no.5:913-921 My 165,

(MIR4 18:¢)
1. Institut vysokomolekulyarnykh scyedireniy Ak S9SR,

SRRt
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USSR/Physics - Polymers, Linear T 73un SY

"Geometry of Linear Polymers," M. V. Vol'kensh-
teyn, O. B, Ptitsyn, =

"Dok Ak Nauk SSSR" Vol LXXVIII, No L4, pp 657-660
Lot >xNyu Mol Corrmpber, HS USTR
Present-day wwzx of linear polymers proceeds
from representation of familiar freedom of rota-
tion of members of the polymer chain. Up to now
no method hes been described for solving prob- '
lems of the geom of such chains. The most im-
portant formulas in the lit are given without
derivation. Here method is expounded which is
convenlent for any potentials that brake int
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USSR/Physics - Polymers, Linear 1 Jun vw‘
(Contd) .

rotation. Also gives anal of existing computa-
tional formulas. Submitted 6 Apr 51 by Acad

A, F. Ioffe.
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- - polymess in solutions, MENSHTER DT L SR
L B N, Dokl k!. Vosk SSSR; 85 1\’3@\'3::_ SRR : :
T8 Russtan, -+ B, Vel Semata b Ay
- " A simple methnd i3 proposid:foran sipprosiiathi -
evaluition of the influénce of - the volume effects opi- - ;
the dimensions of the polymer molecufest: The fiodd -
formiula shows: tkat, when: volume effects. ar takedd v’
. info account, the! value-4/# (b being ‘the-probabld’y - -
chain leogih) variis as N% ¥ (not as N2 )land thatda> - - L
“temperature. dependetdte js-kess pronounced e;;ac,;:qs R
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USSR/Physics - Crystalline Polymers

"Rotationai-Isomeric Theory of Fusion
line Polymsrs,” M. V. Volkenshieyn &n
Ptitsyn, Iast of High-Mol Compds

DAN SSSR, Vol 86, No &, pp 677-680

Attempts To prove on basis of rotational isomeric
theory that the temp of cryst fusion and the
elasticity modulus should rise with increasing
stretching of the mol chain of the polymer. This
theory permits direct connection between phys
properties of polymers and their chem structure.
Presented by Acad A. F. Ioffe 28 Jul 52.
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comotry of linear O!Ymar;"ui“"l{h::i ree of con-.
‘G:gu:m and bending o’l’polymor'c - M, v ol’Kensh-

teln. avd O R. “Pritsyn (Inst, High-Molsninr Weighiv
“Compds,, "AiL S U.SS,R,, “Leningrad). Zhar, Fiz, -
Khim. 27, 76-88(1953); of. C.4:46, 21f; 48, 133484; 49,
2152%.—~The polymer chain. is NS -as ‘an "equil, -
mixt. of rotational isomers..” The ehain ! d by |-
.the degree cf convolution, or the thennodynamic dexibility, -

- and the kinetic flexibility. The volution iz° '
the rutio of the max. length of the chain 1o the length of the . -
convaluted chaty, A method [s given for the Zulen S
futio and it Is applied to a serfes of polymers. |
the properties of these mols. - shows the relatio X

the evibifity of the mols. usnd their chem. structure. sy
ct Lol o JoRovtar Leach
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FTITSYN, C. .
USSK/Physies - Molecular Lengths

"Length of the Molecular Chain in Cis-end Trans-Polydisnes," A.A. Chistorazum,
Inst of Hizh-Molecular Compds, Acad Sei USSR

DAN SSSR, Vol 89, No 6, pp 999-1002

Caleulations of mean square distances in chains with alternating double bonds
and different valence angles in the case of the polymers polybutadiene, polyis-
oprene, and polydimethylbutadiene are given. Acknowledges the intersst ang
assistance of M. V, Vol'kenshteyn and 0. B. Ptitsyn, who developed the formulas
for the mean square distance between ends of a chain having N identical bonds
taking into account extent of hindrance of rotation around each bond (DAN SSSR,

78, 879 (1951)). Presented by Aced A.F. Ioffe 21 Feb 53.
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USSR/Physics - Polymer Chains 21 Aug 53

"Stretching of Polymer Chsins," M. V. Vcl'kenshieyn
and 0. B. Ptitsyn, Imst of High Molecular Compds,
Acad Sci USSR :

DAN SSSR, Vol 1, ¥o 4, pp 1313-1316

Conclude that for small extensions (disregarding

terma of the order x-)the “energetic”™ elastic foree

f1 and the “entropic” elastic force {p connected

with the transition of convoluted iscmers into trans-

ir~mars comvensate sach other; conseguently, for small
. .

-

ck i
exransions this transition dcss ac

energy of the chain and the recovering force bears
a purely entropic character. For large extensions
the above-indicated compensation will not hcld.
Propose that s one-dimensionel model in She m=2in
correctly gives the dependence of straichiag of
“polymer chains upon their flexibility and external
force. -Presented by Acad A. F. Joffe 22 Jun 53.
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BIRSHTEYN, T.M.; PTITSYN, 0.B..
L R S

Physical properties of the internal rotatior of polymer chains.
Part 1. Chemical structure and dipole moments of linear polymer
molecules in solution. Zhur.tekh.fiz. 24 no.11:1998-2010 N '54,
(MLRA 7:12)
(Polymers and polymerization) (Blectric moments)
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USSR/ Chemistry - Physicél chemistry

Card 1/1
Authors

Title

- Periodical

' Abstract

Pub. 147 - 4/27

Institution :

Subnmitted

Birshteyn, T.M., and Ptiteyn, 0.B, = o
The geometry of linear polymers. Part 4.-Stereolsomerism of the ‘polymeric
chain ‘ ) : S o SR

Zhur. fiz. khim, ’28/»2,:;,71?13.;’2:273:,:—'{p.e‘bj 15

The effect of stereoisomerism in polymeric chiins, with asymctric ad-
ditions on the average dimensions of ‘the chains,’ is discussed. “it-was
found that the average dimensions of molecules of an. identical polymer
depend upon the orientation of the asymmetrical additions and that the -
physical properties of different’ stereoisomers belonging to one and the R
same polymer can be entirely different. The role of stereoisomerism in

the dielectric properties of polar polymers is explained., It was es-
tablished that the internal viscosity of polystyrene solutions depends

upon temperature at which its polymerization takes place and that an in- -~ . "
crease in polymerization temperature results in considerable reduction in
viscosity. Seventeen references : 9-USSR; 5-USA; 1-Chineses amd 2-Cerman
(1943-1953) . Drawings. L ' L
Institution of High Molecular Compounds, Leningrad

¢ March 30, 1953 ! A
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PTITSYN, O.B.
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Soma problems in the theory of vitrification (conference zt tha
Institute of High Molecular Compounds)., Vest. AN SSSR 25 no,k:

92'"93 Ap '55 .
(Glass)
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USSR/Physics -.Polymers FD-2829
Card 1/1 Pub. 153-12/30

Author . Volkenshteyn, M. V. and Ptitsyn, O. B.

Title : Internal Rotation in Polymer'éhains amr ngir Physicael Properties
Periodical :  Zhur. Tekh.Fiz, 25, 649-661, 1955

Abstract . The mean and mean square distances are computed between the ends

of a polymer chain under action of an external force, which may be
expressed by a series of the type £( £ /k), vhere £ means the length
of a link. The problem is solved for an one- and two- dimensional
model based on rotational-isomeric theory. Mechanisms of chain
elongation are eanalyzed. It is proved that the diffusion anaiogy
cannot be applied to the case of a chain under action of an ex-
ternal force. -Fourteen references, 9 foreign.

Institution

Submitted : September 8, 1955
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VOL'KENSHTEYN, M.V.; PTITSYN, O.B.

= i
Spisa

Physical properfi;l anél.ini:‘eml rotation in polymer chains, Fart 3,Zhur.
tekh. fiz. 25 no.4:662-670 Ap '55. (MLRA 8:5)
(Polymers and polymerization) (Molecules) (Rubber)
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VOL‘K?IKHSH}TEYN, M.V.; PTITSYN, 0.B,
a4 KT 5
Relaxation theory of vitrificatien. Dokl.AF SSSR 103 no.5:795-798
Ag '55. (MLBA 9:1)

1.Institut vysokomolekulyarnykh soyedineniy Akademli nauk SSSsR,
Predstavleno akademikem A.FP.Ioffe.
(Vitreous state)
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PTITSYN, O, B, end VOL'KENSHTEYN, M. V.
Introduction by M. V. Vol'kenshteyn and 0. B. Ptitsyn, Prob- Vv

lemy Sovremennoy Fiziki, Vol 8, Fe 12, Dec 56, pp 3-5

Thie issue of the periodicel Problemy Sovremennoy Fiziki, which
publishes translated articles illustrating progress in various fields
of physics outside the USSR, represents a collection of non-USSR articles
on the physics of polymers. The transla-ions contained in this issue
have been edited by M. V. Vol'kenshteyn. Vol 'kenshteyn and Ptitsyn
comment s follows on five articles published as a separate section
(pp 173-222) under the heading "The Action of Nuclear Radiation on Poly-
mers" :

"Fhe last, sixth section of the collection of articles consists of
papers that deal with the action of muclear radiation on polymers. This
field is of grest interest from both the physicel and the chemical stand-
point, because the processes which teke place in polymers under the
action of radiastion (cross-linking, etc.) lead to the formation of sub-
stances which have new and valusble rreperties. Investigation.of the
processes and characteristics involved is also of importance for nuclear
technology, in which some high-polymer materials are applied.”
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: Ry T TRy e 0 T T T S T NS LT T

APPROVED FOR RELEASE: 06/15/2000

CIA-RDP86-00513R001343520001-2"



"APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513BOO1343520001-2

e e s mnmmm
Prrorn, G5
» SUBJECT USSR / PHYSICS CARD 1 /2 PA - 1581
AUTHOR WOL'KENSTEJN,M.V., PTICYH,O0.B.
TITLE The Relaxation Theory of the Formation of Glass.

I. Solution of the Basic Equation and its Examination.
PERIODICAL urn.techn.fis, 26, fasc.10, 2204~2222 (1956)
Issued: 11 / 1956

Proceeding from the most general molecular-kinetic ideas the basic laws of
glass formation and of softening are here derived. The theory found must then
be suited for all objects from which g&lass is formed. Relaxation processes are
here dealt with by an equation which describes the transition of kinetic units
from cne energy state to another. The spectrum of relaxation times is on this
occasion neglected. Reaction may be of the first or second order ("isomeri-
zation" or "dimerization” respectively). The influence exercised by reactions
of a higher order may be neglected, In the case of a reaction of the first
order the elementary scts of transition from the nonexcited state (state 1) %o
the excited state (state 2) take place with the participation of only one
kinetic unit. The reaction of the second order consists in the production and
dissociation of the bindings among the kinetic units. On the occasgsion of the
investigation of such relaxation processes which are connected with only
little deviations from equilibrium the equation of the first order may always
be used. Here only reactions of the first order are investigated. Reactions

of the second order are studied later.

At first an expression for the solution of the basic equation is given. On this

ERRARTUIN BTy
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Eurn,technefis@é;fasc,10,2204-2222 (1956) CaRD 2 / 2 Pi - 1581

occasion the dependence of the transition probability on the structure of the
ligquid is neglected. At first the most simple process is investigated in which
the exterior parameters of the system do not depend on time. Next, the case is
investigated in which the temperature of the system changes with constant or
variable velocity. Tpe solutions found for the share V of the kinetic units
which are in an excited state are written down., There follows the mathematical
discugsion of the solution obtained.

Forming of glass and softening: Every system satisfying the above conditions
is suited for the formation of glass in connection with cooling and for
softening during heating. Furthermore, equations are obtained which connect
the temperature of glass formation Té and of the softening T with the para-

meters of the system and with the modification velocity 'ql. With increasing
[ qlalso T and Té increase. Next, the solutions of the basic equation for the

vitrification interval and for the domains above and below the vitrification
interval are discussed. Among others, V does not depend on tempersture
within the range below the vitrification interval, i.e. the structure of the

liquid is frozen,

INSTITUTION: Institute for Highly Molecular Compounds of the Academy of
Science in the USSR.
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AUTHORS: Ptitsyn, 0. B., Sharonov, Tu. A. 57-12-8/19

TITLE: Internal Rotation in Polymer Chains and Their Physical Properties
(Vnutrenneye vrashcheniye v polimernykh tsepyakh i ikh fizicheskiye
svoystva), VI, Dimensions and dipole moments of polyvinyl chains
with large branches (VI. Razmery i dipol'nye momenty polivinilovykh
tsepey s massivnymi priveskami)

PERIODICAL:  Zhurnal Tekhnicheskoy Fiziki, 1957, Vol,27, Nr 12, pp. 274L-2761 (ussn)

ABSTRACT: Differing from all previous papers, the equations deduced here not
alone take into consideration the interaction of the atoms immedi-
ately adjacent to the chain-binding in question, but also the
interaction with the massive additious, for two atoms not connected
to two neighouring atoms of the chain actually are able to approach
each other to within a comparatively short distance on.the occasion
of an internal rotation in the molecules of low- and high-molecular
compounds. Therefore the interaction between these atoms should by
no means be neglected. The investigations conducted here show, that,
if in the case of propane this interaction may, more or less, be
neglected, this is in no case possible with butane, It is shown,
that the equation for the potential energy must be replaced by another

Card 1/l one, which takes into consideration the interaction (besides that of
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Internal Rotation in Polymer Chains and Their Physical Properties 57-12-8/19

first order) of at least the second order. The process of ascer-
taining the mean value of configuration s however, leads to great
difficulties. In the case of the polymers of the (—CH2~CR2-)n-
and of the (-CHp- CHR =) -type, R denoting the massive
additious, the interactions of the R-groupa constitute by

far the greater part of the interactions of second order,

The interactions of the methylene group may be neglected in
comparison with these. If, therefore s notation of the elements
of the principal chain is rearranged in such a way,

that the -CHp - CRp = or the ~CHp =CHR - elements correspond

to the odd numbers and the -CRy = CHy - or -CHR - CHo -
elements to the even numbers, the quantities W(\P i1 P31 )

corresponding to even ™i" could be neglected. It is shown,
that in sueh a case the chain energy decomposes into terms
independent of each other and every term is dependent on the
angles of internal rotation around the two successive links.
From this it appears, that the chain-energy is no longer
added up from the potential energy of separate elements,

Card 2/4

. [
T T
- = LS e e L T S R

] e S e s
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Internal Rotation in Polymer Chains and Taeir Physical 57-12-8/19
Properties (contd )

Card 3/4

but from the potential energies of the separate monomeric
units. Therefore the chain in this case represents a Markov-
chain and the process of ascertaining the mean value of
confipuration may be conducted according to the methods
employed in the papers {reference 1 tc 7). Here only the
polymers of the (- CH,-CR, ) and (- -CH, CHR»)n type are

investigated. Interactlons of third order are neglected.
Equations are deduced; which express the dependence of the
average dimensions and of the average dipole-moments in
polyvinyle chains on the valence angles and on the parameters

of internal rotation. Chains with symmetric (—GHé-CRz—)n and

with unsymmetrical additious (—CEéeCHRw)n were investigated,

in the case of the latter isotactical and*"sindiotactical®™

polymers, The formulae for 2 2 obtained here are
h™ and p

distinguished from previous ones in two respects:
lc) New terms occur here; containing the following parameters:

~11=cos st cos ¥725+1 . T22=cos‘f;s sin f25+1 s and
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Internal Rotation in Pclymer Chains ard Their Faysical _ 57-12-8/19
Properties (Contd)

61 = tinf'Qs sin f28+1 > These parameters characterize

the interrelation between the rotation of the neighbouring
CszCHz and CHQ--CR2 elements cr CHR»CH2 and CHZ=CHR elements,

2,) The values of the former parameters, which characterize
the rotation around cne element; must now be computed with
consideration of the interactior of the massive additious,

It is shown, that the new ternms play an important part in the
formulae obtained here. For the purpose of applying the equa-
tion obtained here %o the computation of the average dimen-
sions and of the dipole moments of the real polymer chains
the conditions of the internal rotationsin these chains must
be known. This question will be dealt with in the next paper,
Collaborators in this investigation were:M. V. Vol tkenshteyn
and Yu.Ya. Gotlib, There are 6§ figures; and 19 references, 7
of which are Slavice.

ASSOCIATION: Institute for High-Molecular Compounds AN USSR, Leningrad
(Institut vysokomolekulyarnykh soyedineniy AN SSSR Leningrad).

SUBMITTED: March 21, 1957,

AVAILABLE: Library of Congress

Card 4/4
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AUTKEGRS: Ptitsyn, 0. B., Sharonov, Yu. A. 57-12-9/19
T

TITLE: Internal Rotation in Polymer Chains and Their Physical
Properties . (Vnutrenneye vrashcheniye v
polimernykh tsepyakh i 1kh fizicheskiye svoystva). VII. On
the Configuration of Polymer Chains in the Crystalline State
and in Solution (VII. Konfiguratsiya polimernykh tsepey v
kristallicheskom sostoyanii i v rastvore).

PERIODICAL: Zhurnal Tekhnicheskoy Fiziki, 1957, Vol. 27, Nr 12,
pp. 2762-2773 (USSR)

ABSTRACT: In this paper a method for the evaluation of the parameters
characterizing the thermodynemic elasticity of polymer
chains in a solution is proposed, starting from a crystalline
configuration of the chains. The method is based on the
assunption, that the polymer cheains crystallize in that
configuration, which is the most stable in & solu:iOA. Apart
from this, the methed is based on the utilization of the
symnetric progerties cf polywmer chains of the (-UH9 CRZ-)n -

and (-CHZ—CHR—)n - tyre. This nethod was here employed for

Cerd 1/2 the determination of the configuration of the polyisobutylene

APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001343520001-2"



"APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001343520001-2

SR G S S RS UL

¥ e SNy O B IS D { ey o e e e MR P YA

57 - FaZ EREd Rl SE R R Q{%@m R

R T

Internal Rotation in Polymer Chains and Their Physical 7-12-8/19

Properties

ASSOCIATION:

SUBMITTED:
AVATLABLE:
Card 2/2

chain and of the chain of the isotactical polystyrole. With
the help of the equations obtained in the previous paper
(reference 6) and of the configurations obtained in this
way the average dimensicns of the polyisobutylene chain

and of the chain of the isotactical polystyrole in ideal
solvents are computed, as well as the average dipole moments
of the para-halogenic substituent of the isotactical
polystyrole. Although the experimental data refer +o non-
tactical and not to isotactical polymers, a comparison of
the data obtained here with the éxperimantal results is
given here. K.V.Vol'kenshteyn collaborated in this
investigation. There are 2 figures, 2 tables, and 43
references, 12 of which are Slavic.

Institute for Highly Molecular Compounds AN USSR, Leningrad
(Institut vysokomolekulyarnykh goyedineniy AN SSSR Leningrad).

March 21, 1957.

Library of Congress
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Ptitsyn, 0.B., Birshteyn, T.M. and Sharorov, Yu. A. [Institut vyso-
ko-molekulynrnykh soyedineniy AN 5SSR (Institute of High-molecular
Compounds AS USSR)] Theory on Dipole Moments of Polymzric Molecules

{Tbe Physics of Dielectirics; Transactions of the All-Uulon Conference on the Phvsics
of Dielectrics) Moscow, Tzd-vo AN SSSR, 1958. 245 p. 3,000 copies printed.

This volure publishes reports presented at the All-Union Conference on the Physics of
Diziectrics, held in Dnepropetrovak in August 1956. sponsored by the "Physics of
Diclectrics®™ Laboreatory of the Fizicheskiy institut imeni Iebedeve An SSSR {Physics
Inatitute iveni lebedev of the AS USSR}, end the Electrophysics Department of the:
Drepropetrovskiy gosudarstvennyy universitet {Dnepropetrovak State University).
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Ptitsyn, 0. 3., Birshteyn, T. H., Sharonov, Yu. A.

Theory of the Dipole-koments of Polymeric Moleculeé’(Teoriya

dipol'nykh monentov polimernykh molekul)ﬁgport’ﬂhgses

o (Tezisy doklada)

Por Details Consult T. M. Birshteyn, 0. B. Ptitsyn, ZhTF, 24,
1998 .(1954), 0. B. Ptitsyn, Yu. A. Sharonov, ZhTF, 27, 2744,
(1957)(Podrobno sm. T. . Birshteyn, 0. B. Ptitsyn, ZhTF, 24,
2998 §1954) 0. B. Ptitsyn, Yu. A. Sharonov, ZhTF, 27, 2744,
1957

Izvestiya Alademii Nauk SSSR Seriya Fizicheskaya, 1958,
Vol. 22, Nr 3, pp. 324 - 324 (USsr)

L}
-

1) A theory of the dipole-moments of the polymer-molecules
vwas proposed which connects the mean square of the dipole-mo-
ment of the polymeric chain with its chemical structure, with
the stereoisomerism and with the retarding of inner rotation.
The theory refers to the polymers of the type ( -CRZ-)n’

APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001343520001-2"
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Theory of the Dipole-Moments of Polymeric Molecules. Report Theses

. For Details Consult T. M. Birshteyn, 0. B. Ptitsyn, ZhTF,

24, 1998 (1954) 0. B. Ptitsyn, Yu. 4. Sharonov, ZhTF, 27, 2744, (1957)

APPROVED FOR RELEASE: 06/15/2000

(-CHZ—CRZ-)n’ (-CH2 -CHR-)n and (-CHR-)n, where R is a polar

pendant(privesok).Besides the first approximation of the
theory which takes only account of the interaction between the
nearest chain-series, also a second approximation was obtained
which takes account also of more far distanced series. 2) It
was shown thut the dipol-moment can largely depend on the

stereoisonerism of the chain: with chains of the type (-cH —CHR-)n

2
and especizlly (-CHR—)n the dipole-moment is substantially

smaller with the dl- than wZth the dd- position of the polar
groups (under equal conditions of inner rotation in the chain).
It was also shown that in chains of the type (—CH2—CHR—)n with

closely connected dipoles the dipole—moment depends on the

Card 2/4 circumstance which pendants - polar or non-polar - mutually
S — N T VA
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”heorj of the Dipole-:kioments of Polymeric Holecules. BT
Theges. . For Details Consult T. M. Birshteyn, O B PtltSJn, ZhT¥,

: 24% 1998 (1954) 0. B. Ptitsyn, Yu. A. Sharonov, ZhTF, 27, 2744,(1957)

repel more intensely. When an inner rotation takes place

in polar pendants, then the dipole moment does not depend

on the structure in the first approximation. 5) A conparison
of the theory with the experimentally found values according
to poly-p-halogen styrenes and polychlorovinyl show that

in the chains of these polymers the phenyl series or the
chlorine atoms repel mutually more intensely than the hydrogen
stoms. The degree of retardation of rotation in these poly-
mers which was determined according to dipole moments in
accordance with experimentally obtained data corresponds
aporoximetely to the values determined from the size of the
molecules and from the photoelastic moment.

ASSOCIATION: Institut vysokomolelkulyarnykh soyedineniy.Akademii-nauk SSSR
(Institute for High-. Molecular Compounds AS USSR)
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AVAILABLE: Library of Congress

1. Polymeric molecules--Dipole moments--Theory
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AUTHORS s Tsvetkov, V. N., Frisman. E, V.. ~§EEEEZB*’D'_B—T““

Kotlyzx. S. Ya,

TITLE: The Shap= Effect in the Dynamic Double Refraction of Polymer
Soluticns (Effekt formy v dinamicheskom dvoynom lucheprelom.
lenif rastvsrov polimerov)

PERIODICAL: Zhurnai ‘tekhnicheskoy fiziki, 1958, Vel, 28, Nr T,pp.1428-1436
(USSR)

ABSTRACT : The authera suggeet a thecry of the shape effect in the dynamic
doutlie refraction of polymer sclutions. The taking into ac-
ccunt of the shape effect in the theory of dynamic double re-
fracticn is suggssted on the basis of the model by Tsvetkov
and Frismaun (Ref 9). Acccrding to this model the macromole..
cale in a solution is regarded as an ellipsoidal macroscopic
partiszle saturated with the sclvent, The refraction index
of such a particle is different from the refraction index
of the sclvant, Thus the particle dces not only have an in-
trinsic anisotrepy but also an anisotropy of shape. The lat-
taer can be zalculated acsording +o the known formula by
Maxwell (Refs 3¢ and 11) concsraing the anisotropy of the

APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001343520001-2"
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s0v/57-28-7-+11/35
The Shape Effect in the Dynamic Double Refraction of Polymer Solutions

shape of macroascpic particles. It is shown that in the
case of small velocity gradients the shape effect increases
proportionally *%¢ the gradient, while in the case of great
gradienis it %ends toward a constant value. The theory
given expresses well the xperimental data and in particular
case: alse the earlier-found dependence of the sign of the
dcuble refrakticn of a solution of polystyresne in dioxane
on the velosiby gradient. Fipally the authors refer to the
WCIkﬁ by M. Conlé (Refs 7 and 18) and they show that in
spite of the grsat difference in the models used and in
spite of a number of assumptions iun either thecry they co-
inzide well (viz. this theocry and that by Gopi¥). There are
2 figuras, 2 tables, and 78 references, 8 of which are Soviet.

ASSOCIATION: Institut vysokomelekulyarnykh soyedlneniy AN SSSR (Inditute
of High Molsculax Compounds,AS USSR}

Leningradskiy go uaarstvqnnyy universitet im. A. A. Zhdanova
(Leningrad Stats University imeni A. A. Zhdanov)

SUBMITTED: May 1. %957
Card 2/ 3
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Refraction of Polymer Solutions

1. Polymer solutions--Refraction

APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001343520001-2"



RN

"APPROVED FOR RELEASE: 06/15/2000  CIA-RDP86-00513R001343520001-2

Eyzner, Yu. Te. 30V/76-32-10-3€,39

The Characteristic Viscosity of Folymers in Gocd 3olvents
(Kharakteristicheskaya vyczkost' polimerov Vv khoroshikh
rastvoritelyakh)

=RI0DICAL: Zhurnal fizicheskoy khimii, 1938, Vol 32, ¥®r 10, pp 2464-2466
(USSR)

ABSTRACT: Lecording to Flory (Flori) (Ref 3) the exchange of a bad
against a good solvent leads to an increase of the
characteristic viscosity Q{) according to the increase of the

macromclecule. This assumption must, however, be made moTre

precise, as in good solvents the polymer chains do not obey

the Gauss statistics. Proceeding from an equation according

to Zimm (Tsimm) (Ref 2) end that by Kirkwood and Risemun

(Kirkvud and Rayzman) (Ref 1), as well as by Peterlin (Ref 5)

by means of the Fourier (Fur'ye) series the values for A}

are calculated at& = 0, 0.02, 0.04, 0.06, 0.08, C.12, 0.16

and 0.20 and then are mentioned in a table. It was found that

on an increase of the value & from O (ideal solve%t) to 0.20 23
Card 1/2 (good solvent) the valued decresses from 2.84'102 to 1.67+10
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Solvents

A3S0CIATION:

The function ¢ versus the quality of the solvent was
investigated by Krigbaum and Carpenter (Karpenter) {Ref 7).

The dependence of the value & on the quality of the solvent

ig in the present case explained by the fact that there is

a greater steric effect on the distances of the segments

of the polymer chains that are ut a greater distance from

each other. The czlculations were carried out at the
Leningradskoye otdeleniye Matematicheskogo instituta AN 355R
im. V. A. Steklovae (Leningrzd Department of the Institute of
Mathematics AS USSR imeni V. A. Steklov) under the supervision

of N. P. Rynkevich. There are 1 figure, 1 table,and 7
references, 1 of which 1is Soviet.

Institut vysokomolekulyaraykh soyedineniy AW $SSR
(Institute of High Molecular Compounds,AS USSR)

July 17, 1957
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VOL'KENSHTEYN;’Mikhail Viadimirovich. Prinimali uchsstiye: BIRSHTEYN, T.M,:
GOTLIB, Yu,Ya.; PTITSIYN, O0.B.. BRESLER, S.Ye., prof., doktor
khim,nauvk, otv.red.,; PRENKEL', S.Ya,, red,izd-va; ZEKDEL!', M.Ys.,
tekhn,.red.

[Configuration statistics of polymer chains] Konfiguratsionnaia

statistika polimernykh tsepei, Moskva, Izd-vo Akad.nauk SSSH,

1959, U466 p. ' (MIRA 12:8)
(Polymers)
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PTITSYN, 0.B.
RGN G Y LB e
Geometry of linear polymers. Part 6: Theory of volume effact in
polymer chains., Vysokom.soed. 1 1n0.5:715-729 My '59,
(AIRA 12:10)

1. Institut vysokomolekulyarnykh soyedineniy AN SSSR.
(Polymera)
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BIRSHTEYN, T.M.; P'I.‘ITSYN 0 oBo i

Stereospecificity of polymers as a function of polymerization
conditions. Vysckom. soed. 1 no.6:846-851 Je '59,
(MIRA 12:10)

1l.Institut vysokomolekulyarnykh soyedineniy AN SSSR,
(Polymerization)
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BIRSHTEYN, T.M.; PIITSYN, 0.B.; SOKOLOVA, Ye.A,

Internal rotation and vhysical properties of polymer chains, Part
17: Conformation of Polyizobutylene and polydimethylsiloxane mole-
cules in solution. Vysokom. soed. 1 no.6:852-856 Je 159,

(MIRA 12:10)

l.Institut vysokomolekulyarnykh soyedineniy AN SSSR.
(Siloxane) (Propems) ( Chemistry, Physical and theoretical)
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PTITSYH, 0.B.

Internal rotation in polymer chains and their physical properties.
Part 14: Bffect of stretching on the intensity of vibration spectra
of polymers. Fiz. tver. tela 1 no.6:923-928 Je '59.

(MIRA 12:10)

1.Institut vysokomolekulyarnykh soyedineniy AN SSSR, Leningrad.
(Polymers--Spectra)
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PTITSYN, 0.B.; BYZNER, Yu.Ye.

T Th e

' Hyd dynamlcs of polymer solutions. Fart 3: Influence of veolume
effects on light scattering and ou the friction coefficient of
mecromolecules in solution. Vysokom.soced, 1 mc.7: :666-G77 J1 159,

(MIRA 12:11)

1, Institut vysokomolekulyarnylch soyedineniy AN SSSH,
(Macromolecular compounds)
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VOL 'KENSHTEYN, M.V.; GOTLIB, Yu.Ya,; PPITSTN, 0.B.
Rt B T A S

Theory of high elasticity of rubbers, Vysokom.soed, 1 no.7:1058-
1062 J1 '59, (MIRA 12:11)

1. Institut vysokomolekulyarnykh soyedineniy AN SSSR.
(Rubber, Synthetic)
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_PTITSYN, 0.B.; FYZMNER, Yu.Ye.

Molecular ipnteraction ip polymer solutions. Part 1: In-
fluence of volunme effects on the second virial coefficlent.
Vysokom.soed. 1 no.8:1200-1206 Ag '59.  (MIRA 13:2)

1. Institut vysokomolekulyarnykh soyedineniy AN SSSR,
(Polyners)
(Chemistry, Physical end thaoretical)
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PTITSYN, O.B. .

Hydrodynamics of polymer solutions. Part 1: Diffusion and gsedi-
mentation of branched macromolecules. Zhur.tekh.fiz. 29 no.l:

75-93 Ja '59. (MIRA 12:4)

1. Institut vysokomolekulyarnykh soyedineniy AN SSSR, Leningrad.
(Polymers)
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SOV/53-69-5—2/6
Ptitsyn, 0. B.

Innermolecular Interactions in Polymer Chains
$uRIODICAL:  Uspekhi fizicheskikh nauk, 1959, Vol 69, Nr 3, pp 371417 (USSR)

ABSTRACT: The present article gives a survey of published works dealing
with effect, methods of determination, and date concerning the
inner interaction in chain molecules, taking especially the ef-
fects of long-range order into account. With respect to a more
detailed representation of the long-range interaction, reference
is made to a monogravh by M. V. Vol'kenshieyn (Ref 9) as well
as other surveys of this subject {Refs 10,11)., In the intro-
duction the problam is discussed, several fundamental formulas
and dzfinitions are given, and refersnce is made to a number of
publications dealing with this subject. Chapter 2 gives a short
representetion of short-range interzctions and their delaying
effect on internal rotation (cf Fig 1), and in 3 tables covering
several pages {composed from a large number of publications)
the length of the molecules in sclution, the dipole moments and
the optical anisotropy as well as the structural formulas of the

Card 1/ 3 monoreric units are given for vircious polymers. The followité/,
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Innermolccular Interactions in Polymer Chains SOV/55-69-3-2/6

chapter deals with the representation of an approximation theory
of long-range interaction in polymer chains. The representation
of the theory was obtained from papers by Flory, Pox and
Orofino (Refs 107-109). The conclusions drawn are given (inter-
relations between molecule dimensiomsand flexibility, solvent
and molecular weight, significance of the criticzl temperature &
etc.); the interrelations are illustrated by formulas and
diagrams. Chapter 4 gives a representation of an exact theory
of long-range interactions according to references 131, 139-146
(Flory's theory leads to no quantitative agreement with the ex-
periments). The formulas characterizing the relations are given
without derivations. Chapter 5 deals with the theory {and =
short comparison with the experiments) of the effect exercised
by long-range interactions upon the light dispersion in solu-
tions of polymers; as these interactions cause a deviation from
the distributions of the distances between the chein segments
from the Gaussian form, an effect occurs in the distribution of
the dispersed light, which is characterized by P(d) = 1(H)/1(8)
(ct. Fig 8). I is the_intensity of the light dispersed under
the zngles of *h and o°. Chapter 6 shows the interrelations
betwzen long-renge interactions and the hydrodynamic properties
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of the macromolecules (influence exercised on the translatoryi
motion of molecules - Braun's motion or motion casused by centri-
fugal forces - and the laminary flow of a solution; determina-
tion of diffusion- and sedimentation coefficients znd velocity
gradients; introduction of the Flory coefficient & empirically
and theoretically). Chapter 7 contains a few concluding remarks.
The following Soviet scientists are mentioned: T. M. Birshteyn,
V. Ye. Eskin, V. N. Tsvetkov, K. Z. Fattakhov, G. P. Mikhaylov,
0. N. Trapeznikova, I. A. Krym, N. M. Bazhenov, Yu. Ya. Gotlib,

L. D. Xozenshteyn, S. Ya. Magarik, V. Ye. Bychkova, S. M.
Savvon, I. I. Pekrasov, 5. Ye. Bresler, Ya. I. Frenkel’, V. N.
Nikitin, V. Z. Volchek, E. K. Byutner, Yu. A. Sharonov, Ye. 4.
Sokolova, Yu. Ye. Eyzner, E. V. Frisman, M. G. Okuneve, 5. I.
Klenin, A. K. Kron, N. A. Domnicheva, and S. Ya. Lyubina. There
are 10 figures, 3 tables, and 233 references, 80 of which are

Soviet. L///
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ABSTRACT: The theory of the second virial coefficient A2 was developed by
p. Flory (Ref 2), W. Krigbsum (Ref T), and T orofino (Ref 6).
In reference 9 the suthor, together with Yu. Ye- Eyzner, By mak-
ing allowance for the effect of intramolecular interactions on
Ays precizises the theory to such an extent, that the determina-
tion of undisturbed dimensions of macromolecules, and the deter-
mination of A2 and the molecular weight has become possible. A,
. . 3, 2\2
i1s represented 28 & function of W(a)(Fig 1), @ = \R /R, (where
R2 - mean squaTe of the radius of inertia of the molecule, and ‘

Card 1/2 R? - mean square o1 Ll ragius o1 Luertie of une cnall 8% ihe
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AUTHORS: Vol'kenshteyn, M. V., Gotlib, Yu. Ya., and Ptitsyn, 0. B,

TITLE: The kinetics of cooperative Processes

PERIODICAL: Fizika tverdogo tela, v. 3, no. 2, 1961, 420-428

TEXT: kinetic equétions describing the cooperative'

brocesses occurring in’ changes of stete (e.g. in fluids) is connected with . .
considerable mathematic difficulties, if the state bParameters change
continuously with the coordinates ané the mome

Particles. However,

discrete values of the

considerably.

Parameters by successive approximations.

method and others (e.g. f

the present method is su i ooperative kinetie Processes

of the structural change i igui ids. Such chemical Processes
are considered n a certain matrix; in

1_2"
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heterogeneous catalysis, e.g. the catelyst plays the role of such g

matrix. The synthesis of albumens ang nucleic acids, €.8. ocours only on
matrices with the participation of ferments. It may be assumed that in

biosynthesis, the cooperative brocesses play the main part. Here a
system is investigated which consists of N correlated subsyst ;

g subsysteng.
depends only on

For the state distribution —
function F(a1, Gpy -n aN) = Flaf the kinetic equation -

dpafia) :-——F{a} E 2 w.j-"llj({a}, a})—;—
J ’
WA
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_holds, where w denote the transition probabilities, The partial distribu~ V
tion functions of n-th order, which depend on the state n of the sub- :
system are introduced with ) ,

F@a,, o, ...a‘"); .y Fla). (2

ad nd
“k
(L] PR AR

and finally one obtains for the partial .distribution functions
’ () '
%}"i._—_- 2 F4) (=, Ry @pyoes a") X

-‘I“'."
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Par Tty : (‘:*_ .
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i Y =
which may be solved according to the method of successive approximaetions.
Here the first approximation agrees with the zero-th approximation of
- ‘ the Bogolyubov power expansion. In first approximation, 2
" card 5/12
e ol Bkt i wl s s st (] | Bt S b Gt pin s Bt [ ESepyil SR S SIS [ (E B

APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001343520001-2"



"APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86 00513R001343520001 2

L A S GRS (RPN T [P |

The kinetics of cooperative ... B102

3/16/61/003/002/016/050

? see = l , .
1 | 11 i i ) 1 GI’ ) holds, for F1 (al) one
obtains the system

dF{Ya,)
dt

= (l)(a) 2 HFU)(a )S‘wu +e, (an a‘; an"

+S‘F(l,(a) S‘ HFU)( )wu’-vu (a" (4 ".“a‘l)'

“;
From the equivalence of all subsystems one obtains as normalization

(1), (2
condition Z;: F (a( )) = 1, independent of i. (6) supplies the

function pl )(a) in first a
pproximation; in order to
function in second approximation, it 1s’necessary to sggzziguzzis
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. Z+1ly+1 s
o function F( k ) in f(‘lrst aprroximation into the last equation of (4),
whose solution gives F 2+1) in second approximation. If then F(z"'1
is substituted into (3), | :
dF" (a,) o A s
15 ’ , —a . 2 F(H)(av o “...a")x
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. ﬂ‘

-+ 22 F"'“)(a‘, 60 Koo l;)w-;-»u (a', ) “n‘"ah)_ X

LT a‘

> Fla}Nw, ,_;j(a P &y By een

a )+
LF X o J
J

Js
=y ZF(al, Gy vve @y gy @y @y g} X
o — S (3)

f<w'}"dl_(_£ ./' e aj,)! o (3): . ‘ .

APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001343520001-2"



T ol GUERTTES 8 CEUKIPIE ISR

"APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001343520001-2
St S PR I PO IS, SN A S I G ST TR 1) O N S SRR N LTRSS T

ffff

720115 o \
5/181/61/003/002/016/050.
The kinetics of cooperative ... B102/B204 :

one obtains F(1)(a) in second approxiﬁation. In order to obtain
F(1)(a) in third approximation, it is necessary to know ng+lk+1) etc.

This method is explained on the basis of the example of a linear

cooperative system (e.g. macromolecule). The equations (10) - (12)
are obtained, by means of which the distribution functions of arbitrary
order may be determined. '

<
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